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REMARKS 

Claims 65-147 are now pending in the case, new claims 145-147 having been added by 
the above amendment. Applicants have amended the specification at page 8, lines 16-28, to 
remove trademark symbols from the generic terms tyloxapol and polysorbate. A corresponding 
amendment has been made to claim 104. Support for new claims 145-147 can be found 
throughout the specification, e.g., at page 1, lines 16-21; page 3, line 29 to page 4, line 5; page 2, 
lines 9-12; and in the Examples. No new matter has been added. 

All of the pending claims were rejected on various grounds, as discussed below. 

Claim objections 

Claims 66 and 85 were objected to as being of improper dependent form for allegedly 
failing to limit the subject matter of a previous claim. See the Office Action at page 2, lines 8- 
13. Applicants respectfully disagree. Claim 65 recites a pharmaceutically acceptable, sterile 
powder composition, at least 98.5% by weight of which is pure budesonide or an ester, acetal or 
salt thereof . Claim 66 limits this stated ingredient to budesonide per se (i.e., the stated ingredient 
is not an ester, acetal or salt of budesonide), so clearly further limits the subject matter of 
claim 65. Similarly, claim 84 recites a pharmaceutically acceptable, sterilized powder 
composition, at least 98.5% by weight of which is pure budesonide or an ester, acetal or salt 
thereof, while claim 85 limits this stated ingredient to budesonide perse. Withdrawal of this 
objection is therefore requested. 

Rejection under 35 USC §112, second paragraph 

Claim 104 was rejected under the second paragraph of 35 USC §1 12 as being indefinite. 
See the Office Action at page 2, lines 15-17. Applicants have amended claim 104 to delete the 
term "Tween™" and to replace the terms "Tyloxapal™" and "Polysorbate," which apparently 
are not trademarked names, 1 with the corresponding generic names. In view of the above 
amendment, withdrawal of this rejection is respectfully requested. 

1 See, for example, how these terms are used in The Merck Index, thirteenth edition, page 1751; 
Monograph No. 9901 and page 1362, Monograph No. 7664, as well as by The Sigma-Aldrich Online Product 
Catalog at the following web pages: http: //www, sigrnaaldrich.com/catalog/search/ProductDetail/SIGM A/T8761 
http://www.sigmaaldrichxom/catalog/searc 
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Rejections under 35 USC §103(a) 

Claims 65-70, 73-80, and 84-93 were rejected as obvious over Jakupovic et al. 
(WO96/32095) in view of Rubinfeld et al. (US Patent No. 5,824,668) and Ansel et al. 
(Pharmaceutical Dosage Forms and Drug Delivery Systems, 1995). Claims 65-93 were rejected 
over those references, further in view of Radhakrishnan et al. (US Patent No. 5,192,528). 
Claims 65-70, 73-80, 84-109, 112-117, 121-123, 127-131, 136-138, and 142-144 were rejected 
over Jakupovic, Rubinfeld and Ansel, further in view of Helzner (WO 97/01341). Claims 65-70, 
73-80, 84-117, 121-123, 127-131, 136-138, and 142-144 were rejected over those four 
references, further in view of Guy et al. (US Patent No. 5,540,930). Claims 65-70, 73-80, 84-95, 
115-120, 124-126, 130-132, and 139-141 were rejected over Jakupovic, Rubinfeld and Ansel, 
further in view of Brattsand et al. (US Patent No. 3,992,534). 

As a preface to the discussion of the rejections, the Office Action at page 3, lines 12-18, 
states that the term "sterile powder" recited in claim 65 and the term "sterilized powder" recited 
in claim 84 could be different in scope. The Office Action further states that a sterile powder 
could have been prepared under sterile conditions from sterile reactants so that the final product 
is sterile without this product itself having undergone sterilization, but as the specification does 
not describe such a process, the term "sterile powder" will be considered the same as "sterilized 



Applicants note that the term "sterile" has been defined in the specification at page 7, 
lines 6-8. According to this definition, a "sterile" glucocorticosteroid product is a product that 
(1) meets the criteria of sterility according to the US Pharmacopoeia 23/NF18, 1995, pp. 1686- 
1690 and 1963-1975, and (2) is therapeutically acceptable. In contrast, the term "sterilized" 
would be understood to denote the result of a sterilization process by which microorganisms 
present in the composition are removed or destroyed. For example, a sterilized powder is a 
powder that has undergone a sterilization process to remove or destroy microorganisms. 
Accordingly, a claim drawn to a "sterilized" powder (such as claims 84-93) are product-by- 
process claims. The Examiner correctly notes that, in theory (if not in practice), a composition 
can be "sterile" without ever having been "sterilized"; conversely, a composition may have been 
"sterilized" but subsequently contaminated so is no longer "sterile". The two terms, while 
related, plainly are not identical in scope. 



powder. 
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In explaining the basis for the rejection itself, the Office Action states at page 4 and 5 that 
it would have been obvious to one of ordinary skill in the art to sterilize the respirable, dry 
budesonide powders disclosed by Jakupovic by either (a) treatment with ethylene oxide or (b) 
filtration of the product in solution before precipitation, as taught by Rubinfeld and Ansel. 
Applicants traverse, addressing each of these two obviousness theories in turn. 

Applicants recognize that ethylene oxide was indeed used long ago as a general means to 
sterilize steroid compounds (though not budesonide). This is confirmed by a 1983 reference 
(Bussey et al., J. Parenteral Science and Technology 37:51-55, 1983; cited by the Examiner in an 
Office Action mailed on March 12, 2002) that begins by saying, "All of the bulk steroids 
manufactured by pharmaceutical industry for use in sterile products are being sterilized with 
ethylene oxide (EO)." Bussey then notes, "However, the safety and effectiveness of EO is under 
close scrutiny due to its mutagenic and possible carcinogenic properties and problem with 
residues," citing two 1978 FDA publications. Kane et al. (J. Pharmaceutical Sciences 72: 30-35, 
1983; of record as document AE in the Information Disclosure Statement filed on November 27, 
2001) goes even further in noting that "The U.S. Food and Drug Administration (FDA) has 
proposed strict limits on allowable residual products in drugs because of possible mutagenic and 
carcinogenic properties of ethylene oxide." One of the references cited by the Examiner as 
disclosing ethylene oxide sterilization of pharmaceuticals, Ansel, refers at page 298, col.l, to 
concerns about this method of sterilization: according to Ansel, when ethylene oxide is used to 
sterilize drugs, "tests [are] performed to assure of the absence of chemical reaction or other 
deleterious effects on the drug substance." This suggests that the highly reactive ethylene oxide 
was known to react with at least some drug substances, thereby changing their chemical 
composition, and that presence of such ethylene oxide-created contaminants cannot be ruled out 
without conducting appropriate tests. 

The second reference cited by the Examiner as disclosing ethylene oxide sterilization of 
pharmaceuticals is Rubinfeld, which briefly mentions ethylene oxide as one of several possible 
means for sterilization of drugs. Rubinfeld is silent regarding the presence or absence of harmful 
effects of ethylene oxide. It certainly provides no facts or reasoning to contradict the explicit 
warnings elsewhere in the art. 



Applicant : Ann-Kristin Karlsson et al. Attorney's Docket No.: 06275-160002 / D 1863-1P US 

Serial No. : 09/993,669 

Filed : November 27, 2001 

Page : 16 of 22 

The other four cited references, Radhakrishnan, Helzner, Guy, and Brattsand, are cited 
solely in combination with the above three references for their various disclosures of particle 
size, budesonide formulations, use of EDTA, and methods of treatment with budesonide. 

Taken together, the cited references can't be said to provide an expectation that ethylene 
oxide sterilization will successfully produce a "pharmaceutically acceptable" product as required 
by the claims, nor one with the required degree (98.5% or higher) of chemical purity. Indeed, 
by the time that Applicants filed their priority application in 1997, the recognition that ethylene 
oxide cannot be entirely eliminated from the sterilized product had essentially ruled out selection 
of ethylene oxide sterilization as the technique of choice when a way to sterilize a drug product 
was being sought. See Purwar (US Patent No. 6,066,292; reference AA in the Information 
Disclosure Statement filed on November 27, 2001), which matured from an application filed 
shortly after Applicants' November 14, 1997, priority date and so is indicative of the thinking in 
the art at that time. Purwar states flatly that " Most of the products sterilized by this method 
[ethylene oxide] were introduced in the market decades ago and probably would not be 
allowed to be introduced today due to present day's stringent regulatory requirement for 
almost zero ethylene oxide residue ." (coll, lines 57-61) Thus, while use of ethylene oxide 
was apparently grandfathered in for certain drug products that had been sterilized that way before 
the hazards became apparent, clearly by 1997 there was no motivation even to test whether it 
would work for additional drugs, including budesonide, and certainly no reasonable expectation 
it would successfully produce a sterile budesonide product that both was "pharmaceutically 
acceptable" and possessed the required degree of purity (98.5% in some claims, ranging up to 
99.2% in others). It therefore could not have been "obvious" in 1997 to produce what the art 
would have considered to be a pharmaceutically acceptable sterile powder composition of 
budesonide (or ester, acetal or salt thereof) by employing ethylene oxide, as proposed by the 
Examiner. 

Next, Applicants turn to the Examiner's second contention: that it would have been 
obvious to sterilize the dry particles disclosed by Jakupovic by filtration of the compound in 
solution before the precipitation step described in the Jakupovic process. The Examiner 
correctly notes that the filters recommended by Jakupovic (pore size ranging from 10 to 
160 microns; page 6, line 25; see also Examples 1-8 on pages 8-10) would not be adequate for 
sterilization, but speculates at pages 4-5 of the Office action that since the reference "does not 
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disclose filter size as a variable that controls particle size,. . .it would be obvious to use a smaller 
filter and conduct the balance of the process under sterile conditions to obtain a sterile product." 
Applicants disagree. 

Jakupovic is not concerned with sterilization, so gives no guidance whatsoever in that 
regard. This reference describes a process for generating crystalline powder particles of a 
medically useful compound in a size appropriate for inhalation. The process starts with a 
solution in which the compound is dissolved, then introduces that solution, either as droplets or 
as a jet stream, into an agitated "anti-solvent." The anti-solvent causes the compound to 
precipitate into a slurry of particles of the desired size. According to Jakupovic, the necessary 
"droplets" of solution are produced by passing the solution through a porous filter. The 
reference explicitly states that the size of the droplets is one variable that controls the size of the 
precipitated particles (page 7, lines 14-15). Although Jakupovc does not directly state that pore 
size influences the size of the droplets (and hence the size of the particles), this simply stands to 
reason. How could it not? Furthermore, the data in Examples 3 and 4 bear this out: when all 
other factors were held constant, decreasing the pore size resulted in a decrease in particle MMD 
from 2.60 microns to 2.49 microns. This illustrates that the Examiner's assumption that pore 
size has no influence on particle size in Jakupovic' s process is unwarranted. One would 
certainly expect that a decrease in pore size to far below the minimum of 10 microns 
recommended by Jakupovic (say, to the 0.2 micron pore size suggested by Rubinfeld at col. 14, 
lines 19-20) would affect particle size. How much it would affect it cannot be ascertained from 
the cited references. 

Furthermore, even if the Examiner's assumption were true, it would not be dispositive of 
the present issue. One of ordinary skill would expect that Jakupovic specified the pore size 
range of 10 to 160 microns (thereby excluding pores small enough to effect sterilization) for 
some reason. It may be that pore sizes markedly outside the specified range would not produce 
discrete droplets of a size or shape necessary for the process to work. As the surface area of 
droplets changes, their physical properties (such as electrostatic properties and surface tension) 
can change. It is conceivable that the solution might move too slowly through very small pores, 
e thereby changing the way the solution interacts with the anti-solvent as it exits the filter, or the 
overall practicality of the process. The solution exiting very small pores might initially coalesce 
as a film across the surface of the filter rather than form discrete droplets. Jakupovic selected the 
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range of 10 to 160 microns as suitable for her intended purpose. Applicants do not see in this 
reference any reason to expect that the modification the Examiner believes is "obvious" would 
perform in accordance with Jakupovic's intended purpose. 

Finally, Applicants point out that, in general, sterilization by filtration may not have been 
considered a practicable technique for a pharmaceutical powder such as presently claimed — 
particularly years ago, at the priority date of the present application. One significant reason for 
this is because the filtration step would have to be carried out while the compound was in 
solution, a number of process steps upstream from packaging the final sterile powder product. 
This means that every reagent (e.g., the anti-solvent) and every piece of equipment and 
packaging material used subsequent to the filtration step would have to be sterilized and then 
maintained aseptically during use. This would be complicated and difficult to ensure. Further 
evidence that this technique may not be a method of choice is found in Ansel, for example at 
page 297, col.l: 

one serious disadvantage to the use of bacterial filters is the possibility of a flaw in the 
construction of the filter and thus some uncertainty of sterility, a circumstance not true of 
methods involving dry- or moist-heat sterilization in which the procedures are just about 
guaranteed to give effective sterilization. 

Ansel also says that "[mjedicinal preparations sterilized by this method are required to undergo 
severe validation and monitoring since the effectiveness of the filtered product can be greatly 
influenced by the microbial load in the solution being filtered" (page 296, col.l), and appears to 
endorse the technique primarily where only small quantities of solution are involved, e.g., in a 
pharmacy (see page 296, col.2, last sentence ("filtration of small quantities"); and page 296, 
col. 1 -2, carryover paragraph). This suggests that filtration would not be the sterilization 
technique of choice for manufacture of a powder pharmaceutical in bulk, where speed and 
convenience in handling large quantities of materials and assurance of sterility of the final 
product are important criteria. Thus, for a number of reasons outlined above, Applicants submit 
that one of ordinary skill in the art who understands the complications of maintaining sterility 
throughout multiple processing and packaging steps, and who has read Ansel's comments, would 
be dissuaded from trying filtration as a means to sterilize a pharmaceutical powder . Neither 
Rubinfeld nor any of the other cited references does anything to counter Ansel's teaching-away. 
If sterilization of a pharmaceutical powder were considered desirable, one of ordinary skill 
would be more likely to try a straightforward, easily verifiable method such as irradiation, 
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despite the possible loss of purity that would entail. Applicants were the first to discover a 
practical way to produce a pharmaceutically acceptable, sterile (or sterilized) powder 
composition at least 98.5% by weight of which is pure budesonide or an ester, acetal or salt 
thereof. As such, Applicants are entitled to claim that composition. 

The above arguments apply to independent claims 65 and 84, as well as to their 
dependent claims (claims 66-83 and 85-145, respectively). Applicants note that the process 
limitations included in claims 88-93 provide additional distinctions over the cited ethylene oxide 
and filtration art, addressing each of these two topics in turn. As discussed below, these are 
structural distinctions, as required to establish the patentability of any product-by-process claim 
over the art. 

It is clear from the above evidence that one who uses ethylene oxide to produce a 
sterilized budesonide powder would end up with a final product that includes some amount of 
ethylene oxide residue. Such a product is therefore structurally different from the heat-sterilized 
product of claims 88-93. Moreover, Applicants have found further evidence that ethylene oxide 
sterilization would produce a product that is chemically different from that presently claimed. 
The abstract attached as Exhibit A (Khorshidi et al., "Potential Impurities Generated from 
Ethylene Oxide Sterilization Process," 2005 FDA Science Forum; FDA Chapter, Sigma Xi; 
CFSAN; FDA; printed on June 17, 2005, from http://www.cfsan.fda. gov/~frff forum05/P- 1 3 .htm) 
notes that ethylene oxide can react with a drug substance that contains nucleophilic functional 
groups, thereby forming an ethylene oxide-drug adduct that would be considered as an impurity. 
The budesonide molecule contains a number of nucleophilic functional groups that are 
theoretically susceptible to such attack. Thus, it appears likely that treatment of budesonide with 
ethylene oxide will permanently alter some of the budesonide molecules present in the 
composition. Regardless of how obvious it may have been to use ethylene oxide to sterilize 
budesonide powder in 1997, that sterilization technique would not yield the same product as the 
composition claimed in claims 88-93. 

Nor would sterilization by filtration yield a product structurally identical to the presently 
claimed heat-sterilized product. As explained by Ansel, heat sterilization kills bacteria, but does 
not remove them (page 294, col.2). In contrast, filtration removes both live and dead bacteria, 
but does not kill them (page 297, col.l). It follows that one would expect a heat-sterilized 
composition to contain some amount of heat-killed bacteria and essentially no live bacteria. In 
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contrast, a successfully filter-sterilized composition will contain essentially no bacteria at all 
(live or dead). In either case, the filter-sterilized composition is necessarily different from the 
heat-sterilized composition specified in claims 88-93. 

As the Examiner has described no sterilization method that would have been obvious 
from the prior art and would have produced the claimed compositions, withdrawal of the 
rejection is requested. 

Applicants draw the Examiner's attention to new independent claims 146 and 147. These 
product-by-process claims do not include the percent purity limitations found in the claims 
discussed above, but still can be distinguished over the art. Claim 146 claims a dry-heat 
sterilized budesonide (or ester, acetal or salt thereof) composition that has never been subjected 
to treatment with ethylene oxide, gamma-irradiation or beta-irradiation. It would therefore by 
definition lack the impurities that result from treatment with ethylene oxide (as discussed above) 
or gamma-irradiation and beta-irradiation (as discussed in the previous response and as set forth 
in the specification). Furthermore, it is generated by dry-heat treatment of an unsterilized 
powder, which by definition excludes a powder that has been filter sterilized at any point in its 
manufacture. As explained above, the claimed heat-sterilized composition can be distinguished 
from a filter-sterilized composition in that the former would contain heat-killed bacteria while 
the latter would not. Thus, regardless of the obviousness or nonobviousness of trying the various 
sterilization methods known in the art, none would be expected to produce the sterilized 
composition precisely as claimed in claim 146. 

Claim 147 is drawn to a sterile powder composition prepared by a specified process. The 
process involves heating an unsterilized budesonide (or ester, acetal or salt thereof) powder 
composition at a temperature of from 100 to 130°C, thereby producing the sterile composition. 
The fact that the claim specifies beginning with an "unsterilized" powder means that it does not 
cover compositions that have been filter-sterilized (since filter sterilization must occur, if at all, 
before the powder particles are formed) or sterilized by any other means before the specified 
heating step. The claimed sterile powder composition will therefore necessarily lack the 
characteristics of a composition that was sterilized by filtration (i.e., no live or dead bacteria 
present), or by irradiation (i.e., irradiation by-products present), or by ethylene oxide treatment 
(i.e., residual ethylene oxide and possibly drug/ethylene oxide adducts present). Furthermore, 
the claimed composition will contain heat-killed bacteria, regardless of what further hypothetical 
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manipulations the composition undergoes after the specified heat-sterilization step. Thus, 
regardless of how obvious or non-obvious it would have been to try sterilizing a budesonide 
powder by an alternative technique such as irradiation, the product of that alternative technique 
would not have produced a sterile composition identical in all respects to the one claimed. 
Applicants submit that all of the presently pending claims, including the newly presented claims, 
are patentable over the art. 

Double Patenting Rejections 

Claims 94-102, 105, 107-109, 136-138, and 142-144 were rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over claim 1, 12, or 
22 of US Patent No. 6,686,346, in view of Rubinfeld and Ansel. The Office Action states that 
claims 1, 12, and 22 of the '346 patent recite a suspension (or administration of suspension) 
comprising budesonide suspended in an aqueous medium. It further states that though claims 1, 
12, and 22 of the '346 patent do not require the suspension to be sterile, it would be obvious to 
prepare the suspension in sterile form and that one of ordinary skill would reasonably expect 
success in preparing a sterile composition using the teachings of Rubinfeld and Ansel. 

Applicants respectfully disagree. As discussed at length above, neither Rubinfeld nor 
Ansel would have rendered it obvious to produce a sterile or sterilized budesonide composition 
that meets the criteria of the present independent claims 65 and 84, from which all of the rejected 
claims depend. The cited claims of the '346 patent do not make up for this deficiency. 
Accordingly, Applicants respectfully request withdrawal of this rejection. 

Claims 94-101, 136-138, and 142-144 were rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claim 2 or 8 of US 
Patent No. 6,291,445, in view of Rubinfeld and Ansel. The Office Action states that claims 2 
and 8 of the '445 patent recite a suspension (or administration of suspension) comprising 
budesonide suspended in an aqueous medium. It further states that though claims 2 and 8 of the 
'445 patent do not require the suspension to be sterile, it would be obvious to prepare the 
suspension in sterile form and that one of ordinary skill would reasonably expect success in 
preparing a sterile composition using the teachings of Rubinfeld and Ansel. 

Applicants respectfully disagree. As pointed out above, neither Rubinfeld nor Ansel 
suggests how to obtain a sterile or sterilized budesonide composition that meets the criteria of the 
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present claims. Combination of these references with the '445 patent does not cure this 
deficiency. Accordingly, Applicants respectfully request withdrawal of this rejection. 

As all of the grounds for rejection set forth in the Office action have been overcome, 
Applicants request that the claims be allowed. A check for $250.00 to cover the excess claims 
fee and a check for $1,020.00 to cover the Petition for Extension of Time fee are enclosed. 
Apply any additional charges or any credits to deposit account 06-1050, referencing attorney 
docket number 06275-160002. 
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